esp@cenet document view 



1/1 y<—i> 



LIQUID CRYSTAL ELECTRONIC DEVICE AND ITS DRIVING METHOD 



Patent number: 
Publication date: 
Inventor: 
Applicant: 

Classification: 

- international: 

- european: 
Application number: 

Priority number(s): 



JP7175034 
1995-07-14 

SAWAYAMA YUTAKA; others: 03 
SHARP CORP 

G02F1/133; G02F1/13; G02F1/1335; G09G3/36 
JP1 9930320335 19931220 



Also published as: 



EP0660297 (A: 
US5640259 (A 
EP0660297 (A: 
jH EP0660297 (B 



Abstract of JP71 75034 

PURPOSE:To obtain a liquid crystal electronic 
device having sufficient high-speed 
responsiveness. 

CONSTITUTION:A sufficient on-off ratio is not 
obtainable under a condition 1 and there is no 
change from a display made to be responded 
near the threshold of the conventional TN type, 
etc., under a condition 2 and further, the sufficient 
response of liquid crystal display is optically obtd. 
even if the displacement of liquid crystal 
molecules is slight under a condition 3 in the 
case of driving by impressing the impression 
voltage from a driving voltage supply section 27 
to picture elements by a field sequential system 
in such a manner that the optical on-off is 
executed between the impression voltages 
between the increase of the light transmittance 
and the decrease of the light transmittance in 
three ways of impression voltage-transmittance 
characteristics; the condition 3: 
dXDELTAn<lambda2, the condition 2: 
dXDELTAn=lambda2, the condition 3: 
dXDELTAn>lambda/2 in the retardation 
(dXDELTAn) which is a difference in the 
travelling distance of light between an ordinary 
light component and extraordinary light 
component in the case whose light for irradiation 
passes a liquid crystal layer 24 if the thickness of 
the liquid crystal layer 24 held by both substrates 
22, 23 is defined as (d), the refractive index 
difference between the ordinary light and the 
extraordinary light as DELTAn and the 
wavelength of the light for irradiation of display as 
lambda. 
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(54) [fg9J®£*M ?SSmT«@*5<t^©K»*S 
(57) 

imm ms« 22, 23 t& *n&ffias 24011 

-n&ZVf—^-i ->a> (dXAn) &ft=l : d x 
in<A/2, &#2 : dXAn = A/2, £#3 : d 
XAn>A/2O3a0 ©9 Jn«JBE -3jfi3M$t3i t~*3 

^"^SfT^cfc^lt, JKSl«£E«*&gB 2 7 
JD«JES:^IC7 w -JU HJB*3EFSCte J: 0 EPftlLTffilft 
•f^^-g-lC^^T, 1 Tit • :*:7itai 
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(2) 

1 

[BtJfcSU] 4>ft<£fc, 2ft©glg£, @E2«C<D« 

d^© 5 ti4>& < t h ^-rtifr&nzmytm? t *m 
ft©ifcg£Ai-rstft, sfisw^^sg^ma 

ia-rs»^lcB, #ftj£#ig^ftfi£#©IW-Ci£i33S« 10 
fc<fc ?Kil&l:::fctt-5ft©ji© 0 ©g-?&£ >J ^-^-f 

(dXAn) 
dx An>A/2 

(dXAn) at, 
2dXAn>A/2 

flSft»©JfS*d. ^©®ff^iS^©BSf^©S 
£An, «;*©&» ©J$»3fc©i&i:£ A .fr-Sift. & 

sa$*#at&i£&;i£ i sa3§-T5«^ictt. %yt&ftt 

> (dXAn) at, 
dxAn>A/2 

©n^ssss-r-sa*, 

(dXAn) at, 
2dxAn>A/2 

©M«£$£-r-5:i£lci;9#£n£, tfiAottiK^d!) 

se©Ki!)»ft. 

tW*«3j 4>£<ifc, 2tt©StRt, K2#©a 

ftj£# t S^ft A # © WT&Pag«:fc J: tfKB SB * 
•5ft ©3© 0 ©MT&-5 'J ^—r-f v- 3 u 



7-175034 

2 

gB©i£ii@©JS3£d, «ft©JSSf^tS«ft©a*f* 

«, teS8*fftatfe^s@sisaii-r^*-&ttt. su 

j'-ri' > (dXAn) at, 
dxAn>A/2 

ftfiJi£2*Sia-r giJi'-T'fya > 

(dXAn) at, 
2dXAn>A/2 

3t^5a$/jN©«i«t©qitnSffiraTf. ft^^x * 
awiee * awn u TBirr «sn«EE wmb ««rr * wl 

[»jR«4j 4>&<ifc, 2«C©S«t. K2tt©S 

*fciM*sn&*»*i, feMatofe,i;tfi£iSi&^©ift 

<ift7t©5^^<tfe^ma^#-sii5ie^i:.. a 

ftfi£# i SSft^^©W TKPStiifc J: JKAgftcfc 

■5ft©s© k> ©ht?»* u x-r -> 3 >&*«-rs u 

OiSAn, S^©fc»©Bg|t3fc©ia[fiSA it5t 

ft, gsg*fftatgtJKas& i &9ii-r«tt«icHu eu 

f— x-fv'3> (d X An) at, 
dXAn>A/2 

©w«£$£-t£a>, 

(dXAn) at. 
2 dx An>A/2 

BlJlB*BE-3CaaWttte*W-*3BKM»*0«IBIia: 
ft****©** £©SH««BEWT, * 

XiiW tt ^ * S^:«ffifl!l©ftSjS*©ffifStt i 

LT©ffitb«JEat67 U-Aft(r^©ffitt^S^^-&'5 
7 k- ASfeK«lSr#^iL.fc»*«l*fc«3, 4, 

5 nmom&m? eft. 

ISS*«7] mHBS!S©i^^©BISDmjEE<i:UT©ffi 
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3 

[■1**91 mmyt\zM?2>mM t <Dffi%.&&m$.rz\t 
k am s iififfiEPjqmjE t lt©*b^*e £&if& ice? 

z^m 1 ^ffin&zwimmzmto-rzmxm 2 *&» 7 

B*t©a£H«-?&B©«»)#&. 

ttSW^S#St(||aqJlHI«flEtLT©«^«E&PPttI-r 

ait, *oimej§ 1 ^fliimflE ©epati&i;:, km^e 

<fc D fc -£©&#«#*£ V>3§ 2 ^fltmjESEPiD-f 
5 9 IE«©SSS«^SS©ffiSi*}i. 

mxm 1 2 3 MfEBi&mEE#i;iJ&8&«, tm® 1 7-^ 

5S^:©Bifti®E«±Tab*ttffi©B^8*fctti 0 
£ft©$fl«?g@. 

[St** 1 3 3 taiem 1 ^ffmfl£©ae*nfia*, ajibb] 
jp€Ei:UT©©^mffi«±Ta&o, a^mmmamz 
z> m§i<Dffifemm& * tc fjsit^*t-e© tr— ^ ffl© 
1 oK-±>\~ttez>iftmwi}an]£-ytmm&&mz& 

tt5«*©lfr[jn«JE«±T&31t#99S:fcfil 

imxm 1 4 3 Hiif2ffiSftmE#i*&95«, tumm 2 

mEE©*e^M*s. S3fBBijQ«ffiiUT©ft#«JEEe4TT 

$>k>, fr^mtmMmzKTzm&omimmm&itte 
[»*«i53 fi$iB^2^fsmjEE©«e^fis*t, wiew 

[it&B 1 6 3 mumwinm&i&mt. mz® 1 T-iffi 
w^©»*^ 8 icfcra 1 0 „ 12 mmom&m^mm. 



(3) 1^fH¥7-l 7 5 034 

[h*ji 1 7 3 meg 1 THMffi©a«n«nw»*R« 

^WftHHW©l/5eiTT*6ll«ai9*fcJ41 1, 1 

[M^Qi 1 8 3 IMeBftttEftttVli. flifBfg 1 ©? 
t!«ff £|g 2 ©TO«E©^Mm©£fW&KflH»9 
iDfflW© 1 / 5 CO : '?&«ttjftCDff&gt 1 0 !fe£« 1 4 

M&H 1 9 ] meflf 1 ©^fflUBE t IB 2 ©?ffl|£E 

©WJlDSSM©-8-st*<**m^WiD«8M© 1/5 

1 i sfcK i sE^o^nm^ gg©sg»i# 

& 

tl»#3t 2 0 3 JnieSBft«E#iS&gBtt> MfBSg 1 

*8Ett©8M?if«. 

[1*^2 13 ME* 1 EMMIES. *R*ff3** 
ftCnttCBftrr SM&H 9 IB«©JK^m?Sg©K®i 

[M 2 2 3 Fj(Jiei?fitmE«*S^(i. flflSfiSB 1 fi 
«JEE£fctt» iflBB 1 IHWtJEE* J: * 2 ^«m£E** 
a? 7h*fto%&M<D4>1s.< tfel*{cBJSn-r-5«^©tt^ 
91 0fB^©IKS«T^S o 

CS*9 2 3 3 ftriBIg 1 T fitmjE^fctt. MIE^ 1 
flMUE* J: tfJB 2 ^ffli*^ S^**ff3*SIS©^^< 

i fc i *izf$iatzm?im 1 1 E«©asm^s©K 

[m^92 43 taSffi£!imS»m». ^HB^l^fil 

[«*9 2 5 3 mm 1 : HWEE«qt3R»«*BIK» 
30 IsTH— 0«E-?fc*M^9£tt©ttM?£B(DB 

[gg^JJ! 2 6 3 ttie^Ib«JE«m». fljBBm 1 

7jK&w±m\ztt\sTm— ©mETabsfflj^©^*^ i o 

2 7 3 saes i ^ftsjEE* 2 ^ti«EE 
©mjEET*^»*jRi iia«©jssm^a©iK«i* 

40 [ 2 8 3 ME U * - 5*-* -> g iJ> 

^-©«^##tt35*ffiBiffl?ss-fe;i/ts«^ 
--p*5«s^©m*«3 sfctt4ffi«j©jss« : ?ge. 
c«*« 293 ids u ^-x-r -> a >«<a^aa*. - 

ttfig7^ ;uat*5»^©w*js 3 * fctt 4 s«©as 
c m#m 303 Me 2 #©s«© 5 ^-^*«-> y a > 

50 5g(cmiBWSnmjE©0JSPS:^-> • t7t5b7>^^ 
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(4) 

5 

imxm 3i] satB 2 ^©gfc©^ n > 

©BJi)|]£*> • *7$tf*W#3t2fE*©i0t||«Tg« 

m&m 3 2 ] &%Mm&&*mm<D%. : &fflm?t l 

T^ffl-rsa**i*fe«3, 4, 5^«©$eH«^& 

[&§H©i$iafcI&9i] 
to 0 0 1] 

[j£ISe±©fiJffl#»] #5S9I«. ^-JVFK&fcfrjSfc: 
[0 0 0 2] 

[ft*©8$fi] i£JMt^8BiLT©t8:S*3!i£fi 

sm, -en^ti©3tt»b 1 ft^©«fls^ssffl 

•5#*fc (MBftiasSlfi) L^Lfc*<S, iftW 

tru-i 2, i&ffl ^1" £ y £ S 7— 3 , # 

ffly-f^D-f <y^5 7-4©3o©^85Sril0. IKH^ 50 

^/i^.;u5, 6, 7t: j tti j enm-3xu>x8fp*>mi} 

xAtl/Tt)*!!©^©^^. 3tt©-5-SJCl 
*r *>B**PfiW«£i;*&*©H**fc*^T 1 fife L 

■&<&©©, tt*tti$-r *. w©B5R-»j--fx 

4 AW© 1 ©ffinflMMMBfllTfc L-fc WtitfBMOSWt 

So 

[0 0 0 3] ( 1 ) pjifi©* 9— ttwHJlifflWfcHBWlI 
[0 0 0 4] (2) ttft&3Kg«±fcBX£R#ife&* 

*©ffi#©**tte:KttJlll&ft:-&fc«K. «fi»^ 

[0 0 0 5] (3) *iffli§Sig@T7;W 7-X 50 



W7-1 7 5 0 3 4 

6 

WMbWB&n*. H^fftl»Sfe©i:5lC«|S©^->^ 

[0 0 0 6] «±©«t5t*. 7^— Jl/HJSifc^Sffl^ 
©* 5-«t»**««Ji«» 6*1*. 

[0007] i,j&*u y-i—frFmfctto&G* 1 7 

tt£fca&fctr^*V&l$liaa*5~6 [msec] tftoT 

V^tXTV^STN (Tw i s t e d Nematic) 
*-F©i6*a*j8Ms*J;*ftl 0 [msec] 
•5, R3 0 ©*££». JOT»mtf£-&JbPD > V3 9. 
lmsec. i^WOTSS. 1ms e ct?*S. W 

ftjf**- FjWWBTN*- .F©JWSauKfcWfcfr*ft 

[0 0 0 8] f&fc. TfiSSMEJSSttft*^**^!**- 
HtLTttSSF-LC (Surface Stabi 
rized Ferroelectoric Liqu 
idCrystaO ^-FlCft^Sns, 3&Si%1&K 
<»SftTV>5 (N. A. C 1 a r k a 
nd S. T. Lagerwall ; A p p 1 . Phy 
s. Lett. , 36, 899:198 0). £©SS 
F-LC*-K©»«»4«ft»Wa»»«* 3 firU - 
©»&»?© aK&ff©fftt£. «*©»*£*»*£*- 
S<fc 3 y ?>«r-r* ttt«» LTi£ 

[00 09] ^©!SSimttffiS£<iV©JKa*^iC©ii5 
au6*fc-3V»Ttt, &mm5 6- 5 1 3 5 2 
T?, Mtttt£&3£Wtt©&OT«^©*EEtt£T3i 

[0 0 10] y WfclfiSJSfE 

SS^t- Klct3V>T©ISa*>fc£nTV>.5 (Nema 
tic liquid crystal modula 
tor with response time le 
ss than 100ms 

at room temperature:Shin— 
Tson Wu ; Appl. Phys. Lett. 57 
(1 0), 3 1 9 9 0) . rcigrtTffllr^nSffi 
&©SKI(j;£8;«, 0 3 1 ic^-Ti o It, IDHGltyKffiifr 
6©**^©*tt*«« , b**V»«!Btft*J:3R:«JBE 
(V.,,) SfiJSDL^lt, tt£E£ft&Al>Ktt 
(V.) K-r4J:t*C*ft»?©*ffi*«SJS-&*t)© 

■eafet), t©«E©*iwiirtiai©WM**<baii-*iii 

e.nsj;5tc, *-©£ttft***l>llL£st* (^) ©W 
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(5) 
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[0 0 11] 

5(5© S S F - L Ct- H lr^^n*?^Sl«ttJSST 
[0 0 12] 4#HBa5 6-5 1 3 5 2#^aiC|B 

[0 0 13] 3 £1^ ^Yr-f y^&jKSSffl^fciftjt 

«c&Kj:?TiMtt}?©ttfti&RMfu pgpia*&# 

[0 0 14] #5ggitt, ±IH^3fe©raS&«?^-r-5fc© 

? gfi*«kix-€-©K»*»*s«-r* d t*a«fr 

[0 0 15] 

[gis*«p^-rsfc*©^s] *5sw©i«a€TSfi 

te, 4>fc<£t>, 2ft©»«t, 2ts:©*«t»^$n 
fc&S&i:. p*S*5«i;r;?SSa5^©^©(i3t3t, 43 
<fctfpgS«*iJ; zm&&& S. ©fj£©01ft}£© 5 

ic*tt*^a^©#-r-s3t©ffifi^*^jfflu, & 5<? 

H8B©i£IIJl©P££d, «3t©B^tS^©BSf 
$Oi$An. 8^©fc«£>©fi8i<B£©$ift£A LTZt 
B8»^*ifflcSB&l«ffiia-r5«^lc«, #ftf£# 
t S#ft&#© raTMSS^ <k i£H& It S3t©fi 
©•3©gT?ab5'J^— 5r-f ->3> (dxAn) 
dXAn>A/2 

r-fya > (dxAn) 

2dXAn>A/2 40 
©M^&«S-r*JltfC«t»3#5n-5, iSH©^^© 

ftS$$/h©ffi{S£©EPai]«JBEIWT, ^wft^->, * 
7*fto£5\z. yj-)VFm%.tt\z&r)ifemzmto 

[ooi6] #3g93©i£ii«?iSB ©&»#?£ 

tt, 2ft©ffiSlc^$nfc}Kftg|5(ci3lt«S9tS^© 

#-r5^©«ffl^m£fij^b, ?KseB©^aB©»$ 

£d, #3fc©ffltfr$<hS#3te©Ja#T35©iE£An, ^ 50 
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8 

)tffllfflDOST$i5 , J3'-T-f->3> (dXAn) 
dxAn>A/2 

^-r-5 2itft<fl3ESB*2sajaf sa^ta, <j?- 

5 f -f>'3> (dxAn) 
2 dXAn>A/2 

©M^*«St--52ltfc«t?)#en*, iRft©^^© 

hhwbjee - ytmm&®mz&v «%aii**©ffiBtt& 

o, ^©£t£<£9±fa@#j#>§>£sn£. 
[0017] sen, *%^©j«s«^ett, '>&< 
th. 2«©*«t, 2fe©a«(c3R«f$n&«?ass 

t, SS«^«t^MSgS^©#3£©^^t, 45«ttm* 
fc:&<fctf&ii&j&>£©#£©ffi5^©5 V>fc< ifcw 

mm&&£tfm&mz&v2>yt<Dm<D v ©^-css u * 
ffi^xfeo, ^s^t45it-5tKa^©*-r*3t©SH 

iff26*£*iJfflU S£il8IS©JfoSi»©JP$£d, ?&#©B 
#f^tS^©JB*f^©S*An, ^©&»©88lt3t 
©ifcg£A t-TS flgW^#i£&JI£ 1 S3ljg-r-5 
m^\Z\t. U^-^-f ->a > (dxAn) 
dXAn>A/2 

7 : 'T>'3> (dXAn) 
2 dx An>A/2 

©H^^Sf-5iitir«kt)#&n5, iKS©^^© 
WJumffi - 3tSJS^1#tt»c45 It ■53tS»*:©ffilSfi<!: 
^gjg^/jN©ffifflti:©ppini«BEP^T?, ^Wft^>, 

7&no£o\z. 74-)ivm$:tt\z&r)l&mz$Usa 

t \z ± t) ±12 s mm&tz . 

[0 0 18] S^tC, ^KHOttAV^gBti. i!>ft< 
tfe, 2ft©S«t, 2fe©*«{c^«fSnfcSSSgp 
MSfe^.k^iSa^©^©®^. 45«klXM* 

S45«fcy:igs^e>©#fe©ii3t?t©5-fe^ft< t"b^» 

i^S«*«tc;^SgB^*tt-5^©3M©0©llT&* u ^ 

«ATfe"9, ^Sa5C*tt-5jSS^©Wr-5^©1ilB 
Jf^lS&fiJfflU ?0tftgS©IBEftH©JPS*d, m3t©B 
*f^tS^©B*f^©SS:An, *^©fc»©ffift^ 

©&*^At-rsi:^, mmyenfiWi&m&ig.m%i-r% 

m^\Z\t, U^-x-f ~>3> (dx An) 
d X An>A/2 
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(6) 



frrz>z.tfc<m§km*2m.mm-?z>®&\z\t. u*- 

5 f -r>'3> (dxin) a*, 
2 dx An>A/2 

»r-5ffi»«£E«m**r-5t>«)-e*t), -toe: tic i<? 
co o 1 9] ssir, »^b<tt. *«Hj©^s*^ 
it § s^«flEfij»^SjS¥©eisffi t as« teg *> 

*!7£fT5<fc5l£«$fifcL;fcfc©-c;&»5, 

[0020] s&ic, ifSKtt, #32i8©?£JtmT& 

too2i] ssk, »^u<«, *&w(om&m?m 
rn^mm^m^ ±mjsmziaz-T. rngkofem^nw 
m^Bt VT&mwjn&tf&y v-j^mz^tnm^n. 

© Z. £ fc«k 0 ±B B «#*jijs£3 n<s> . 
[0 0 2 2] ££t£, #*u<tt, #5EW©?£s«^g 

mmifi^t^m i ^mm&^m\z^na-r^h<D-c$> 

[0 0 2 3] $ IC, $?SL<«, #S£BJ3©ij£H«^S 
S<Dffi»^j*«. ±|5Sl^fc3n^T. mOttrftTSiK 
8©F3f£jgj&3S3; fc «KSt3! £ WiD*BE i b T©ft 

*-©*fc*Midi;*:;*^ l ^ffinE.%&mz3mnTZ>'b<D 

[0 0 2 4] 2t>\Z. *f*b<«, *«BJ©iSaSTPS 47 

^Euun-rswr. aos* i ^ffim&afimawz. m^m 

[0025] $ e, ic> # £ l< \z. *%W(om£km=jrm 
momm^m*. ±mm^zm^x. m$imzzi?z>m 



$#M¥7- 1 7 5 0 34 



10 



•5. 

[0 0 2 6] $f*U<li> ^WcOiKftftTS 

\ztt?zm&<Dj%femmm&fz\*RMmmm*wiz>w 
mmm-ftmm&®&\z&V2>&iz<D%iiiumm£k±.~z& 

[0 0 2 7] #£L<«, #f£9J©ifcil*^-& 

Ecin^li -hte«s£l::jD*.T, mi^«S«E©*6 

■?■© £ t <fc 0 ±IE B tt#3£j&3 tl*>. 
[0 0 2 8] SG.tr, $?*L<teU *§S9J©iK&m^g 

■c*it5Ki!imffi««&s5a. s& 2 ^tis«E©ig*Hg 

K*#-f ©BTJSSjI^S: & «K»3g#ffi® SIR* 

ante -%xnm&z&ft&mk<DW£Bn : "cto -5 1> 

[0029] »*L<», 

±mjsmzmz.T. $&2^ffinm<Dm 

^> BiftJ^JEE - Jtajg^tt K*5 -5 S7C© B3inSJE«T 
T?*5>t)©-e*D, -e©;i<hic«ko±ffiBWa<jis£;*n 

•5. 

[0 0 3 0] S^C, »*b<», *5§W©iKS«^S 
©Jlt»C«tD±IBBW**S^Sn-£.. 

[0031] »$u<tt ^^©sssmT^ 
m<omwiJj&\t. ±msmzisQZ.T, ^i^««je©bj 
ijD^ra*^^^sp»p^©i/5e;TTSf3, -?-©ji 
t \z i d ±ia b mm&L s n -s . 

[0 0 3 2] »*b<«, *^w©j8tsm^s 

wiz&v zmmn&mi&mt* «i© : F-«f«jEt^2© 
^««E©EPin»i!ra©-&w-^**«^^ap»ira© 1 / 5 

OT-r*-Sfe©T*»D, ^-©^ttCl<tO±fBBe<J*ijSfi£ 

[0 0 3 3] »*L<«, *^©iSS«^S 

g©K«I^tt. ±IH^j*{CllDxT. Sfll©^flS«E£ 
tB 2 ©^«l«ffi©^iPl!ffi©-&tt^*^«^^lHI»}ra© 

i/5^TTabD. -e©wtic<tD±iaBW^^sn 

[0 0 3 4] S^tC. ffJKB, #f£3H©i£&*T£ 
ff5*fi^frl^WF^BlJja-r^ ! b©-eSiD> t(DZ\t\Z^ 
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(7) 

11 

[0 0 3 5] 3 S>fc. Hf £L<te, ^^^©ffisti 1 ^ 

wnrnmismt. iie^atcjoAT, jbi'mmue*, 

t c <fc o ±ib b 6*J*<iiJ£2 n*>. 

[0 0 3 6] if £L<«, *R9J©ttA«?g 

w\z&vzmw}nm&ii&ffl** is i ^HtrnjEESfcia, m 

1 ^ #mjE!5 J:^ 2 * {tmjEE£*^£ fr? itefeBI©*' 
[0 0 3 7] 3 S>lC> $f£L<li, *%0J©iacaST^ 10 

momm^mt, ±ta*?sicjn^.T, asi^tumjE^fc 

®©4>fc< tfe i2|£|cq];(nrf-5t>©T*D, -e©^ttc 

m&.W&7F;&W±W \Z *f bT ©SEET & £ & ©T? 36 
[0 0 3 8] 3&C &£L<I*> #fg?Jl©a£S«^g 

s©igi!i*stt. ±fB*sir»^.T, m*mw£im 

[0 0 3 9] S&fc, »*L<fi. *5BBJ©?SSmT^ 
BlCfettSBIbttEftiftgti:. M 1 : MI«ffi*«fctf JB 2 

[0 0 4 0] S&fc, JfSKlt, *f£?Ji©?8cll*^& 
fi©ffi»?ii£tt» JbBE&l*fcJli*.T, ^l^««JE^«t 

[0 0 4 1] ff*U<ta. *9Ena>KH«?St 

■K*tt« U ^—r-f ~>3 >4Mt¥&tf. 4>fc< 1 t> 2 

©t*«3. -e©^ttJ;D±saw^)^sn2). 

[0 0 4 2] S6C, #£L<«. *£9i©ttjfc«?£ 

wit. u^-x-f 5/a>*i«*a3j», 

-C&D, *©££K<£0J:fSBWa<3If££n5. 40 

[0 0 4 3] £5 Id. $?3;L<«, *5S?>J©i8cii«^8 
fite. ±^)SICira^T, 2tt©»fi©5^-^->'J 

Ut*fcl?lP«BE©RIlP**> ' t7t^h7>y^* 
K»tX:t>©TftD. *©Efcfc«fcD±IBB«;OTafcSn 

[0 0 4 4] #£b<«, *891©ttfttt?g 

B©KS&7j}£K, ±IB*j*lCjD^T, 2ft©S«©5^ 



1 7 5 0 34 

iteJ:0±BBflW«»S3ftS. 
[0 0 4 5] S&l:, ffJKIt *88©3IM?tk 

at*. awai*ft*««ti©3iae«i»?4:i/T«ffl-r* 

*>©•?<&»)> ^©£ifc<kOJtiEB6WitJ£3ft'S>. 
[0 0 4 6] 

»***»©lllT3t©ai© 0©MT?*-5 U ^-r-f ->3 

> (dXAn) *t. £.#1 : dXAn<A/2, 

2 : dXAn = A/2, &#3 : dXAn>A/2©3 

a 0 ©Hi»«BE-aii*»tt fc*u*3taiw* tyem 

*7Jt***&ft*\ *fr2T?B:, t£3fe©TNl!ft<!:©«fc 

Sfc. &#3T», d>u©9;ta*EE©^7?aiiftaft 

ft<*e<X<f&U UfcjW-aT, {SaiH^t LT<D&mt 

[0 0 4 7] 0fe©aiMt£&Kt£M*«««A 
t>*©lft»«*»**v»5B 1 THIWBEfttMlfcBilirr** 

tt. 3tt^«:«Wtt©tt»lc#fiEUTV^M0jmiMl!l&n 

[0048] a s ic, *3Cj«»i»*3e«»©nin?ii* 

ens. 

[0 049] S6t, KB«?ttB©— ^FSStC^U 3 

UBS" u 3 »c^*£-rn«> -> u 3 

•^^Uv'U3>TFT«kt) , t>faSA i tgnfcTFT 
[0 0 5 0] ±GtCttV»IKASSttB«Bnr«::£:K: 

fc, MX.«CDD&4:j«n©nS3'iaEn*?«ia^t3 

-a-s^tf'^o, ccd© iw*Tf*. #©©^-*« 

[0 0 5 1] 
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(8) 



&M¥7-1 75 0 34 



13 



14 



[0 0 5 2] (^JSffill) HI lOSSHfl 

2ftO*«g&2 2, 2 3t, :tlb 
2 *5c<Z>S«SB 2 2 , 2 3fc*«FSnfc*ft«B2 4i:, fl 
3tT2 5i, «J6 : F2 6t, £tlS2tt<Dg«SB2 2, 
2 3 icBttmjE*#t*&"r^JSKlSJEE«^ffi2 7t4tb 
TV>*. cn^2ftcDS«IK2 2, 2 3£KMB2 4lC 

7 14, iRUBS 2 4 frSfcaiHP©***" 5#«?lMWr 

»*ftWJBU ?Sa«2 4(Djga^<7)J*$S:d, ,, «^CD 
BSr^ tS«3tCDH*T^O^S: An, *a*<D&»©lHI# 

*»£fctt, #**»i»***»©nilT*a-fe^2 8 

<OJK©a(!!)DflDST**U^— x-f > (dXAn) 

dXAn>A/2 

H3JP«HE £ WSn L TElt 5 o 

[0 0 5 3] ^:t, ±e#^fcJ;£m 

fu 



[0 0 5 4] ;Ut*©*3tefcJ**3tefc©T»SflWil/& 
ft^fc— HOD^W^t>©tbTECB (Electolicaly 
Contorolled Birefrengence) ; E— Kj&SjStf ■€■ 
<D—&\ £ LT^ff El")E C B°E— H (JEATECBtl^T 

j£©afe&R»fcu ^tomytyttfWi&w 2 8 saja-r 

i0 t?*5'J^-x-1'^3> (dXAn) SfeUSlirSCt 
KJcoT, ttfrt/l^ 8£SiBLfc«©3t©(il*t*ffi£ 

|ilt5t»OT?ft*. CUT, ffiSSP2 4©S£g@©J¥$ 

4d, &li#^©JB!Fr^g:#ttfc<fcoT±i;£##j£# 
CO 0 5 53 c©3£&ft&tftttfcSMb£-&&:i&'?K 

2tsc©s«g52 2, 2 smcftttsn&ttad?!:^" 

a? fi-feJU 2 8 \ZW JnT £ £ £ fc«t D , iKUSH^ 2 9 

_k#&. ^ , m 4 tcjs-r <k 5 fc. aa^'f- 2 9 

v^a> (dXAn) "b^-ftTS. 
[0 0 5 6] 
[ftl] 



n e (5)=n'e = 



po(0) = no = ni 
.*. An(^)=n'«-no= 



-1 m 



no 



[0 0 5 7] £©£#, 0 5 

Jt? 2 5 ©#§*» 3 0 2 9 ©^1* k£ 

t4 5*©A*T*«U 2 6 3 ltt. 



£#*.3fc, 'J^-x-fv-3> (dXAn) 

[0 0 5 8] 
»2] 



* Io = Ii -sm 2 (An-dx/^) 

Io : iBAjUU. Ii :XWjfeaft 



[0059] i©ga«ic^e>s6©^e0* { #e>ti^. 

^©0 6©#ttE<t»3, m*7fe^ffiIo©^-> ■ *7ifc 

$tVTk/2&,±(DV?— ; T'(i/3> (dXAn) 
50 ||-e*SCt^)b*5. 
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(9) 

15 

[0 0 6 0] 07 \Z\$. : dXAn<A/ 

2, f£#2 : dXAn=A/2, ^fr3 : dXAn>A 

/ 2 <z> 3 a o <d EPjnujE - aaa w*tt#* s ftT v> & . 

B 7 fc^fj; 5 IC> -*7lt*t 

%>o for, *# 3 v^*^i3^*jiT**. 

[0 0 6 1] ^(Dct^lC, W-r-fya > (dXA 10 



^Pg5p7- 1 7 5 0 34 



16 



8 (Ctk 



r «fc O fc. StE^P 2 5 ©ffilftlffl 3 0 ft, ffiA-b )V 2 8 © 

3 0 t.WmZ 1 sWff ©*& 



5. fcfe, Z.tlt> 
[0 0 6 2] M2Lfc«fc3£, IKA#?£3L<!>4B3m 

&fc*tJS-r*A**©atf£) SiRLTH*. gi 3 CSt i 
•5lw, COiKft^ 2 9©&-&±a*Dten*ft#fcffi& 

feir^fs-r*. am, n*ft#tf-r*£-?-©#tf©j§g 

E ft < -T z> z\ t \Z <k D iSiii&^ft; & 0 5 z. t £ 

■5. L*>U LCD©ilS^'ffcTraiSt3& J 5©tt, trL3 
KAft?2 9©3£S-b#D, W6*B#tP2 9*»»ftlfc 
S-T^^Ffl-r* 0, C©iSft^fF^tt#«bitA*^©7C© 

fn-rsiSK^rffcSHira, A'^©*-rs#-r>->-vJHc 

A^tt7C©ttffi^M-5fc*©ffi«*<« ! bfiVittffiT ! b& 

•5. ^©^tftjsa«c^jiS$-B-T%^-5t, EPiusnr 

Tt- F 0 ite-3TV»;fci6-&T!&*a*, d©^— HO 

fc«f&i$iii]t>«fcg^©%>*— hot?**. 

[0 0 6 3] L#>L, ECB^£&# : ?©«B#r3sftftl 

x-1*->3> (An • d : A n =fl£||©JB#T s £S2j'f4, d 

An • d/A> l/2T?a&n«&M&V>. ftK. 
Mf©tt5Anii^f<. An-d>3A/2Tffe 50 



[0 0 64] ft*, *^SS«S|T«> y 5- T-i ~>3 > 
(dXAn) 
dXAn>A/2 

©H^ftj«s-r*«'&tcr)^TSiWbfc*<, MMx^m 

(Ctt, U5'-5 i 'f->3> (dXAn) **, 
2 dX An>A/2 

©M^ftjKs-r-5Ji£fc«tt)#^ns, ttn©&x^© 

[0 0 6 5] BP'S, ^SStfllCiSl^Ttt. 3i@©£-S© 
■5 «fc 5 Ntt ft BW U Stta«^KB© «t 5 

'J^-x-f->3> (dXAn) «hHl*3t 

[0 0 6 6] 
[1^3] 

[0 0 6 7] c©£€, 0 7 ©^fHi-en-^n, 

1 : dXAn<A/4, &#2 : dXAn=A/4, ^ 
fr3 : dXAn>A/4i45. 
[0 0 6 8] *&, ^©^^©i^i^O^fW (r 

r) &£%TftS9i9m (ra) ^n^nx^in© 1 / 

[0 0 6 9] (^JSCT2) 0 9 «*^W©^ 2 ©^Jg^| 
ft^TM&S*gB©lgrB#§j£0'Cfc5. 0 9Ciiti 
T, SSI. 1 [mm] ©#5X»ffi (ffiiB* : 7 0 5 

9 a-->ytttJ) 4U1:. HS0. i~i. l 

[/im] © I TOI4 2ftXA<y^'J>^ftfflViTJg 
J5£Lfcg;|£ftfflV>5. H©fiK±© I TOM4 2 ft7* 
FUVXeftfflViT. BffM©*^^^^ (X*. E^ft 

if) «fc«ffi[txy?>y-r-5. CCi^CLT^l/ 

Bft: i toK4 2*^j«snfcs«±^tt-€-n-en. « 

<ttA« : t^K-AL 4 5 5 2 0*-&^ 
rfAM) 4 3 ft^L, 2 3 0"CT7jftJ«b&a, 2tS:© 
S« ft « 0 -&*>«fc^f{C 5 H y ittfaHfiRW? £ U % <fc 
5fC7b*>y®SftfT'5. E^S©!^TL&S«©M 
»CH, 4 Luml ©^^Xlf-XX^— y-ft^-U (H^ 

*f) , m^m±m (hsw) £ut4. 5 [um] 

©# 7 X 7 7 -T A'ftiSA bfc^iftt v-^«ft X ^ U - 
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(10) 



ftffl¥-7-l 7 5 0 34 



17 



18 



HfcftATS. Z.Z.t;m^rcWLE,\t. BL0 3 5 
i/ttS(:An = 0. 2 6 7) 
[0 0 7 0] £<D±3t£LTffr£Lfd£Si-fe.JU4 5 IC, 

-r^K«i«£E&^?&^i&-rsK»i«ff«iiiSgB4 6 zmn 

5. 4 7 4 8 4 9 «?BEfl5|r^©^ i0 

[0 0 7 1] ret, ^«JIVon©*€r93iint^:«-& 

ft^jSgftte t £0 10a, b CsSi". 01OaftXf 
y^mJETJ&^S^ffi : Von=3 [V] S:HllDLfc: 



a. 



EVH='2 0 [V] % mi^«mEVHOB3in^P^TH= 
0. 2 5 [msec] . *S«JB£Von<Offl»l5IWTon= 
4. 7 5 [msec] TfiteftfTofco ^£>«§m, 01 a? 
0 a\Z^-?£5\Z. a««EEVonaO*©«*"C?»4, 3t 
¥»fc+5HC**b&^a*, HI 0 bOcfcSfcSl^W 

[0 0 7 2] £ *l^««EEVH©l?jto»B|TH 
K, *Sffl*T*-5S««ffiVonOBOHI«IIHTonJ;Dt> 

©H3lDaiBITH*«a*«ff Von©ffllDMIiBTon© 1/5 
HT*e**£i**S*bV>. 

[0073] **ii«K*viTffi^6n&»a© 39 

aS^-HBTffElRKOECB^E— FT»S*t, S TN 
(Super twisted Nema th i c) § 

i/mrdnxu < m^mmmu * ^ 

[0 0 7 4] &IK013) »2©**«fc±^TfM6;£ 

f 5 t b ft I >»€r £ <93fc#J£g#tt © Jttt ft 0 
1 1 a, blCsSf. 01 1 al4»2^««EVL#«#tt 
bftV>*£, SI 1 bttJB2T««£EVL#«»«E-r*» 

£T&6o £(E>*|fcTf4, mi^«mffiVH=2 0 
[V] , Sg2^H«ffVL=0 [V] , ^€JEVon = 

3 [V] . mi^H®JEVHOEPJJDfflP^TH=0. 2 5 
[ms e c] , m2^««JBEVLCOTOD»3raTL=0. 2 

5 [msec] , S^*B£Von<Z>Jfr&nffiffflTon= 4 . 5 
[ms e c] T«5tftfTofco HI 1 a, b 



t"5«DD©iBfc;; »2^««EEVLtwiniT*»ra*R 
[0075] ^(Dcfc^c, «fl*«*ft*rit-r*#»* 

Wft©»ii*SfcI4K#*ft#*^teVoiiftHJ 
Jn-r^WtC ^ft< fcfc**«BEV on J: 0 

EEVLftWflrT* £. 3te»B93W6»3*aE3W*< 
[0 0 7 6] ^l^ffi*JEEVHOOEPJOfflMTH43 

<fcUs *2^««ffiVL©8lMMmTLtt, S^fl^T* 
^S^mEEVonOEPtn»3PflTon<t 0 fcJHV* £ 
St), Jfr*b<tt, ^l^«mjEVHtm2^timjEEVL 
<DWMM T L #*3R«^BUlDJWnT o n 
CD 1 / 5 £TFT<&£ £ i**HS bv>. 
[0 0 7 7] K±©S3(D*JSWltCfcViT, ±«BLfcft 
dXAn>A/2, SfclJ2dXAn>A/2$« 
&*T AnftW^aScaftjpJfliU HI 2lC^fck'5tc, 

{b£i£5Sgi^ fiimffiVaftEPSnu ££ic?gi^«® 

EVH©fflftiafcl*lf--^tas«J£J;Dfi^»2^ 

i v B ttjfca^oEiRiWttft**** t it 

o £&*«EEVi#i8HgT*sa*» *Bfib&<fc3fcHJln 

«ffi^j*viS£*«^a>Ei«ft^afctf t>n* c 

£ft^7L£<h, JBl^WEEV^Vi^VirSntt, 

fc> »2^««£EVLt4 0 [V] fciEWa 

*T T & # > v * JKO*^** ^ < & £ & ^ IcJSSJ 

*3&«a<a:ft. -ciT, «i^«i«jEv B *5<fcr;^2^ 

fpffift^af^i:. l 7l/-AWtc*$^TWJn^P5T B 
+ t l i /5KTT&n«ifc^fc^fl:tctt 

[0 0 7 8] **««lC45t^Tffi^i6tlfc*ao 
S*^— Ftt, ^FffESlOECB^E— HT»5*«, ST 

n a 2 oDffia#H± ft mm b fca* ^ - h t & ^ t t> <t 

[0 0 7 9] *4©*>ll«jfcbT, 
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19 

tt£®&£'e&«. ;:©<k5&#srcte. MMHHDU 

10 [V] £Ui) tf&gT'&'K £©<k 5 &«*©:£& 
< ft* d tfrZ&Si LV>1*fig-mfc^. 

[0 0 8 0] rnw^mw-fisiibTw-fe^^a 

1 3 K^fo 0 1 3tC*5HT> «l^tCffl^-5iKi6fi!l^S 
■fe;V5 1 i:^^©tt«fi!ia?a-fe;P5 2 £7t*>^r6] 

(ana^ ©*w v- ^ 53 ^a^r* «t s cata. 

(Dm^±)V5 1©U^-t^ v3>£ffi&Sii:£;£8;a* 
^Jf^nS. C^T, 5 4 li^ft^ 5 5 ©d#$ft> 5 6 
5 7 ©8t5fc«lT&£. 

[0 0 8 1] CCDli«*SIC«E-3fcm4©*JSfi»l&01 
4£fflV>Tift?rt-5. IP3 1. 1 [mm] ©^7XSfi 

(AA£ : 7 0 5 9 n-->^*tS) 6 1±IC, PS 

0. 1~1. 1 [ym] © I T OK 6 2 SX/t J' U > 

1±© I TOK6 2&7* h U yifiSIV>T, ffig© 

■5. ^©«k5(CLT^bfcS*t> *flp]a«iLT# 
7^M6 1 Affile I TOl6 2^fiK$nfcS«t© 

4 5 5 2 JtCjjCJJyffcti) 6 3 S^n-^n^ U 23 0 
"CT-&f£L;fc&, Jine.2ft©SS43St)-&t>i3:^{c 

5 tf > ifJsft d*S¥fr 1 & -5 «k 5 9 tf > & ?t 
■5. ^©E(Rl^31(0*l7LfcSffi©ra(C«, 4 [um] 
©#7*t£-XX^— tf- (05H3-f) £?>U ietHSit 
€ tLT4. 5 [ttin] 0^7X7 7"f/\* 

ftCfcoT, rne 2#©gffiH©£lSn?&-5i£iIiJ16 

4Ki£&£aAL&. d^T-ffl^fciKSWu BL0 3 5 
WMtS:An = 0. 2 6 7) 
[0 0 8 2] ;i©«fc'5lCLTf£j$3ttfci£l|-fe,tt'5 1 

1, R^ICbT^L^S-fe^S 2*t>5 lffiffljS-T 
3. flb&#© I TOgg6 2l«aSi:'bXy7 t >^ 

nr43e.T. as^:B(t(*»LTVi5fe©tr-5. ^© 

2ifi©5^, I TOI6 2dt$^^|rx 5 ;5 1 >^lC«t 
o T^©* ^ 7 ? *;W&J5££ nfcfc©S:Ki!i<B!liKft-fe 

;>5 1. <tfl^s-«{Bfl5«a-fe;i/5 2 t-r*. £ns2ft 



11) #H¥7-17 5 034 

a? 

OKA-feAr 5 1 . 5 2S:^S7>^©^'1'^^^6 51>m 
ff-rs<t5fcfita, ^©^BUd^WtLTaSr^O; 

[0 0 8 3] ^©ip&'J5'-T-fy3>©ifll^i£l: 
S£t3fc^r©Bli)P*JEE-7tSiii^#SSEl 5K^T. £ 

©t#, ttntftottA-fe^s 2\zmtia-rzm&&, mis. 
m tmmmomsiiW 51,52 %&t>-&tz±#-<Dnn. 
-yt^ft&Tmmm&m'btisizn&v 1 ce*t, r© 

10 ^C*®^-H0t»-rs) Tabs. r©^^-H 

0 t\z, &mm<DWifk-k)V5 2\z&^x&nmw\z&® 

bfc^E-H0-e*S. ^DK«7i:©ffifSffi£^Tfc:-^ 
3 61:. *HSfl!l»£A-teJ]' 5 2&fflVifc^-&© 
ffifjmSEjfe^tTt^^^, 43<ktf*S«HBIi&S-fc^5 
2 Sfflv^ViS-&©7t^Ji£:^#tttffiSj«JEifi[Jg£S 1 

6 a, blC^-T. SI 6 a ««fafiJJKft-fe;i/ 5 2£ffl^ 

&^j§£©Kiim£Ei£j&. ia 1 6 b (iffifS{BO)& 1 a^;i- 5 
2?&fflVifca^©ffii6mss[^TS?>. u©^»tii 

il6atlt m 1 ^ tl«EEVH= 2 0 [V] . SfS2^ 
a? <t«BEVL=0 [V] , «^«ffiVon=3 [V] <hU 

0i6btn si^-«mmvH=6 [v] . m 
2^mm&vi=o [v] . s^fEvon=2. 4 

[V] tu 01 6 ai3<fctf01 6 b*C. ^l^tim 

JEEVH©epiQ$PflTH=0. 2 5 [msec] , ^2tF« 
fSJEVL©BJJn#!ffiTL=0. 2 5 [msec] , 
BEVon©EPl)nfflHToD=4. 5 [msec] tLTSDe 

-fe;W5 1 fC*3l-j-S3ie©3I©0©STabSU^— T^'fi'a 

50 ;V5 2St9:ttfcr:t{ciD> ii 6\zm2nz>£5\z. 
s. 

[0 0 8 4] ft*. *HJg«S|TH, ffi»fi!l-fe;W5 1©S 

«©^ic^5xs«6 1 zmwcw, rn&2«:©5 

^©S^-FJi^ffElfiJWECB^— HT»*a«. S 
T Nft i:©ffiJSKTttS3fiJffl bfc*^*- HT&o Tt> <fc 

Mfflfss-fe^5 2 tux, sKi&ffl&fi-fe^ 5 1 t.nmo 
&mz&-oxftf$.znitWi&-t)v$:%^tztf. mm* 

[0085] mn&ms) f&s<Dmmmti>x, mi 

7, 1 8*«tr/l 9SrfflV5T. 7i7x^^Vh'J^X^ 
% fc¥frSBlfil ECBt-H ©*§-&©#SgiK ©K!!i 

[0 0 8 6] 01 7«®5©SIJg0tJ(C*3tt-57>?x^^ 
50 ^Tab-5TFT©S3gXig€:^b, 01 8«^5©* 



(12) WW¥7-1 7 5 0 3 4 

21 22 

l 7~hi 9fcjR-fj;3fc, £i\ 7fy^si-c#7 *»W^mjEH3Jn*ST&0> 02 o»#^IS0i|i;:<k£ 

x*>5fc*iM*te»R7 i±ic» x/v^'j^feicct am-lcd«^mt»d, B2itt#*jfiej 

0 3 0 0 [nm] CDJ»£CDT a&JRJI&JBjEKU fc*»**»«E*»<D^^ A^ir— hTf**. 02 1 

JSP*?* hU y^77-<S*±tfX^?>JfCJ;D^ K«TJ;5fc, TFT©y-h*y— h«EE«»9 1 XL 

«ffi7 3^^JB£^^o 7f7^S2t, :/^X^ — XBBE9 2**SS«EEVoik TFTO^hiWftS 

CVDj*{CiD> 4 0 0 [nm] OiSOSiNx*e» tTV-XtW 6 V — XttJE 9 2 ©jj[***B«IP*tlSIt 
a«y-H8»R7 4»«TS. *cd«K» W;^S J0 »R:, »lfta«KW**n*/^^teT**»lRl«BE 

3T, H«t^?XTCVD»CtD, ¥«#«7 5<h 9 3«t» 1 ^flWffiVHtttD, £©JS 1 "HWtEEVHfl* 

&£JS£ 1 0 0 [nm] CDa-S lift, mzu>99 fflJPStlT^6**«BEVon**B3lnan**T<OWfmS 

KJ17 6 <hfc£JP2 4 0 [nm] CDn+ a - S i H£ fc£C£BBE*WlI]J(inijWB 2 T»tB£VLfctt3-r 

6^©IHT?511ftWK*J*U> SSK* n+$a-Si| £<> 0 2 0 Kjft-T <fc*5tC> *IS«8tOVhU 

6 7 5S»jskl&. rcoss± >*ic»«u&«ffis»i^*<E^H9'f a— a^BJin-r 

©£ffifc, Xr^yS4T, JP22 0 0 [nm] <DMo »|bJ»S«©»Ir]«« (ITOI) 9 4^ 

8, x;tXE«7 9S»JEE"rs. «±K:«fc a? SB«^T?» 1 ^««KVb SBUD-rs^fc^nltEi 

0, TFT8 O^JSEStlS, 7 914V— XF9-fA—A^60V-X/tXE«T!' 
[0 0 8 7] ££T* iEfftfci-sTMSftfcT? 

T-^^VhU^XS«&fflVifc«fl*SKBKO^TItt [0 0 9 0] 02 2 a, bfcte, il707^T^f^$ 

nrra. tft 8 ooAAWTtbTanB-rsv— : PT*sTFT©»ifixsfcav^j3fcsn&iRa'fe;vsr 

«$ntl^o £<Dj:3fcbT*J*;£ft&7^^f BttftTSH* b«^CD3t^j££#ft0T&-5>o 02 2 a 

:/*^tt#*«£#ft*KK:* iSl. lmm^7X "CKJU fg 1 ^fltmjEVH= 1 0 [V] , »2^HH«ffVL 

Sffi 0S>&£ 7 0 5 9, 3-->^tt») 8 1±fcJ» =0 [V] tU **BEVon=6, 5, 4, 3, 2. 

$0. 1-1 [ti ml ITOR8 2SX/W»J>i r ii 4 [V] i«flsS*ft fcCDTN *fl#?©*ffcftte±"$" 
fc«toT»J*bfca«*fflV^ SfficDI TOK8 20D^ 30 Z>fcmz&7 l/-A«lC^JpmjE^ffieSrRte$ii:TVi 

Hfc**l*n«ftElRllR (iSfi* AL4 5 5 2 B* £o iKDJzifc* ^fSWDKldSFftSJil^* C <fc lC<fco 

8 3&B*L&«, 2 3 TKaK^l/*^+nW*^3^IBtt*a*»SB3&« 

S5>TOE^I^^S¥fT^tC^^<k5^^>^5!l3a [0 0 9 1] ££7?, 02 2a, btlt 71/-AH6 

co#^Xb?-XX^— S-t^U «Btt±B (H«* BflE35f««ft«BE*#tbTlK*fca:6ttWntf, ^W" 

fcLT4. 5 [urn] ©X^-*-*JBALtjSSf AEKHftfclRJgSnfcV*. *7t> H2 2aTHU 17 

tt5^-n«SA^U->HliB-r*2:tfi:J:oT»J«U!R l/-ArtC**t*»l^«BmVH» ft^mjEVonCDffi 

Dfrb*. *^Rafcctr3T*aB8 4fc«fitaAU ttAt-aitl^A^ B2 3fc*"r«fc5l;:, Z.<D&ft<D 
fco fc*£U £CD££, »fiI*tE©ITOKI8 2tt, y 40 ffitttfSR BPft, l*BBBEVH0«ttrt*»»lG>7l' 

- H/tX 9-f > 7 2 fcW (eft 5<k 5 lex h :7ttfc -Aco«tti-Srt-*»Tt>«*>a:t». 

/1^-n>^$nfet)^)&fflViT3ID'&te J &^o [0 0 9 2] fcfc, *S81i«TWu 7^^vhU? 

±E*HBfcaoT»J«*nfc«ftB8 4fc^;P X^<hLTTFT£^fc*s, MIM (Metal-Insu 

57ttfiO[)?KSBL 0 3 5 (An = 0. 2 6 7) lator-Metal) TSofcO, S'U 3 >SffiO<fc<5&^3 

&. «»*T?ftt?T«»ibSK *fc> ^mmm\z^xm 

[0 0 8 8] £t±OJ:'5HLTfpjStanfc*a*SSfi Vi6nfc«ftoaS ; E--F»4¥fTElfiIOECB ; E-H-C t 

S6K*3t J f8 7S, ^OJB^Jt^Tf^JjJbfc. 8 8H &oTt><k<> EfiHBW*tt , b5e>ytt«»fCtttt< 

[0 0 8 9] H2 0*«tlXH2 ltt, TFT^ffl^c7 5^ *i«ffl<0«B»f**BfcB»lffl-fe;VtH«a«a 
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24 



[0 0 9 3] (HJ£#I6) *6(D*J6«tbT, i&HS 



*'J3>tt8Ha^«ifi (»1 5 0 0 cm 2 • V" 1 • s 
J>TFTiO fcttSjWCtttl&T F T £#S £ 
[0 0 9 4] 

an 









7* )b jt2.SH 






, 1500 


100 


0.1 ~ 0.5 


(cmJ.v-'-s- 1 ) 




600 


50 




h 5 Z> V 2 19 (0 Ion/Ioff 


>10* 


10 T 


10 s 




IS GHz 


20 MHz 


5 MHz 




(1am*-*) 


(L=10,W=30*m) 


(L=10,W=30*m) 



[0095] SUD, y'J^>^i:h7>yX^?:f 

*-r*i, < * mm<D*>/*7it 

[0 0 9 6] a±K5Rb&J;5fc, K*&Srttft*U 

ci jit* »sBUHtbT»a, ?gs*^figcom-^« 

[0 0 9 7] 02 4 a, b fc»6 <0*16«lfcct5*5— «?0 
K^a*»«0»(fl[H**««)ia(S«lJ***b, 02 4 

att^<Z>¥®0* 02 4 b&aCDA-A' 8rI@T* 
So 02 4a, biC^f^K:, PMigiy>j3> 
^-XSfil 0 1 fcffll^ rcD^-XS&l 0 1±(C 

2 CD h 7 > Z?7s 9 Q 2 <7) 2 ^£D h 5 > yX3^ &MLT 
US. Sh7>yX^Ql, Q2©V— XQls, Q2 
s^FH>Qld, Q2dttPl0*JSft'>U3 

?>?WQ1» Q2<W— h»BQlg» Q2giay 

5>y^Qi, Q2»-en j en, y-MffiQig, 

Q2 g^-XSffil 0 l±t7^^H5/'j3>Kft 
II 0 4d:7^^'?Allffil 0 5 i "CHIT 6*1X1* 

i, Q2 tt%\zm^Mc s«s»»&nT^s. 

1 C s B» 2 h 7 >y ^ * Q 2 l:R8t S 7 ^- 50 



[0 0 9 8] a±©$*— b«fl:IB (WWC^— 

10 3, 7^-Jl/Hy'J3>»ftH0 4, 

^-XMl 0 l«H«£ffilcto/toTflMBll 0 6** 
**SnTVi*. ^©ffigKl 0 6tt^-7,S«l 0 1 

So 

[0099] h7>yx?Q2t:©h7>^X^Q2 
(DRlC^^nT^S^^-^Hv-Un^^Kl 0 4 

Sfig<DffiaKl 0 6lCtt;RS?Ll 1 0**Ktt5*lTt* 

So 

[oioo] co&mmi o 6co±tctt*^H^ms« 
v^s**, 1 i i»£<z>jra?Li 1 os^b 

>mmQ 2 dt«»wfcaaasnT^5. 

[0 10 1] Sfc, Il©h7>yX?Qloy-hi 
ffiQ 1 g tt^&Sl 112 \Z&MZft. mi Oh 7>i?7s 
$Q lflDV-XMQ 1 s tt*3£»l 1 2K:£gTSfI 
1 3fc»ttSnTViS. il©h7>yX^Ql 
©Fl"f >««Q 1 d^2©h7>yx^Q2^y- 

htiQ2 g&<j:tffflitMc s&<D7)v$~v/*mm 

1 0 5i»47-<-^H->Ua>l6fldRl 0 4±te»ri6S 

nr^m<D7)v^-^Amm\zm^tix^ 0 
[oio2] ±e^—^s«i o it»ipjE«*ns* 
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[0 10 3] t©J;5M7XSfil0 7M-XSfi 
10 1 i:#*}|p]ffi@$tt, MM1 0 7, 10 1 ©rate 

m&m 109 tfttihsnTvas. #7X»« lontyt 

AWflHtLT^ffi^nS. *HJS^l?tt. SSIIJ11 0 9 
CBL03 5 C*;V£|t$!An = 0. 2 6 7) £X£flB 
SLCiOaA-rS. 02 4 a, b4>^B^bTV> 

\zyv9m*m-t. *it. tf^xssi o im\z, ass 

[0 10 4] &:fe, ^JSWI'^^TfflV^n&ffiaO 
Htt^FffSSfRjWE CBt— HTa&SA 1 , STN 

amu^s t> 5 h >#&.tznxis. < stfjmm&ts. 

'KiST $> -o T #|;b& 
[0 1 0 5] WZ. Z.<D&Q<D%mm\Z&%m&&m£. # 

[0 10 6] 02 5K. 02 4 a, b»C7KLfcm6©f£ 

mm\z&zmfkmmmx'( iai*©<s«iatt«* 

0 2 5 trjjVr <k 3 C, ^3E» 1 1 2 tm^iSI 1 1 
3 t0^iSfiFt*V>T, SlCOh^^vX^Ql*^ 

Em i2, ii 3o-t-n-enfcftiK$nT^s„ mi 

Oh7>yX^Q l©y— HQ 1 g#j£3iEigll 1 2 fc, 
Sl©h5>^^Q10y-^Ql s)Wt#*l 1 3 

Ql dtCliffi86^»Cs<D-^<»:, m2©h7>^X:? 
Q2©<7*-hQ2 g«Snt^5. — 7j, fg2©h 
7>-^Q2©V- XQ2 s ttSEIcSMfcS*!, ^2 
©h7>y^?Q2©l«W>Q2 dttJS?Rft&l 1 1 
fcSittSnTVi*. miWh^^^^QltSy-hQ 
1 g(D«&i K W >Q 1 dfttt&tf&fflWftttNff 
£*-TtttS£:rr3. mi©h7>v ? 7.^Ql«5 ; -^ 
ffi^*m2©h5>xX^Q2}CftJ&-r?.©-C, 

mi h7>v ? x^Qi©7 ; -^ffl^*«^-r-5Si#<£-r 40 

•5. ^2©h7>^^Q2liiSSl 1 0 9fc*BE«8J 

iirf 3fc&© h 5 >s*x*t&s. zomSkM 10 91: 

tt&mE£ft*&-r£©T, ^S)ll 0 9©X< 

[0 10 7] ±ffilWEfc,k»), Attic, mm&i 1 31c 

SBWnLT^&Kl 1 2 ±©H3S«ffiffl^©m 1 © h 7 
>^^QlSt>T5t. €-1 h?>^X^QHCx 

-*fi*WK*l?an£ftTfT<. HWK, »*-J"**Mft 

§1C s KC.©x— ^te##«#;*ftS. mi ©h^> 50 



^B¥7-l 7 5 0 3 4 

.as 

-^^qi \tjk&{g i %mmz*thT\&mmt3.m%~c9M 
ic^jSL-fcx-^ff^mflE^aB i o 9tci=PttJ3n-5 

lefts, i^t, fSa^i o 9lcBi;!nn*tt&^BEte 

ffiS&mc s fc{ft»snfc«£ETr«m*na*«, £©« 

EEfi^©7^-;PH*T?tWt^n-5©T, ttajii o 9 

m2©h7>^X^Q2©^->tt«8tt, Sgl©h5>v 
lat^LTfc, ^JC, ll©h7>^Ql 
*^>$n-5S-C-5-©**ffi^3n«>. »2fflh5>y 
X^Q 2te#tc*iS!)£»C s *>6©^-^ffl^mffifc«E 
■a fc«JE£$£iiJ§ 1 0 9 \Z®1&V10cV 5 £ 1 fcfcS. £ 

ht. mm±mzt>tc-ox%i 1 © h^>^x*Q 1 £ss 

[0 10 8] «±©±5fc*^ifiC»UC«£-Dfcv' , J3>* 

?££&&<iKMe2fta;i'9'-&fci&. r©t#, s$ 

SHtt, An • d>A/4 (3£ L < ttfiaU&SttO* 
ftt)tA&An - d>3 A/4) iV»3*frft*JE"*-* 

«fc 5 ic&flrfcJWP (d) . '^iiWKft^hfiOJBW*** 
(An) *RW»-r-&^<«*U*. 
[0 10 9] *&. ±B*RKJ:-3TWri6«nfc«Eft* 

[0 110] 02 6 a, bfc*fJ:'5K» H-AXyj 
?^UXA12 1B, 2^)©7 r UXA12 2, 123 
©^B*m*-&-B-T^D. ftfirSffllBl 2 4T*M 

CLOfil3ta*RWa*aai**^ 1 2 6IC, <i3tbS:J8t 

ajg^si^i 2 6iciRjijTfflSfr*. $e>ic if-Ax 
^ u y ^ xa 1 2 1 », Rmmnmat^T- 1 2 5 

*^R»bTS^T^c<SJta*aia$-a-, S&, 
ffi*ft«*SR? 1 2 6 4»&fi[»fbTRoT«&fl%b« 

^ffll 2 4C^ViTSW$-a:T, ^nj'<tt), P^fiTt 
a, b^@-&t)-&Ufc«^TC*(pUcmi*-r2)o Z\<D 
aitJfett, i£^:V>Xl 2 7*^bTg^ffll 2 8fc8 

[0 111] C©026 a©5t^*fC*3ViT, 3tS*?* 
S 1 2 9 £H 2 6 b©3tiK 1 3 0 ©flftlC. Sin^* v V 
7^M13 1. 3 f», S©*7-7^WS 

AitLfctHl^l 3 2St8SbTV>*. 1 3 3t4L->X 

[0112] 027 ttt. ttA&i**?*>%Sft#& 1 

So 02 7tC^-r±5tC. ±IB7t*illH? : Ft?*S2'3© 
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2T 



28 



SWSJRSS^^l 2 5,1 2 6©K!4t^S^a 
1 2 9©£M£#1 3 2£g-®LTtHt*£n£Sia3fci£ 

[0 113] fc*5, ft^gWtLTW:, IOH-AX^ 
Uy^^UXAl 2 Hcfg^-f, &Hgft&S&{gft, P 

i£filft»;:#8re#, fr-3 2ocD£&S!ij£iiS^Ti 2 

5,12 6*>SKItSftTMoT£fcHI8tf»&£8F^>;i 

(*JS0J7) Sg7©S£&S09<i:LT, ^©USSfiSHCiStt 
smaiB^M^OIlK^©^ffi!HlKC0-«s|2rS 2 81: 
tflT. m 2 8 JC^-r J; 5 ^-i'M^lte, h7>y7, 
nr 1 t^^xnr 2^LTll«^Iti 

chi l tiie^fflficHi 2<D-j5<z>mm\zmi& 

CHlltgl ^1$1$1CH 1 2 ©-#©*««, -t 20 
n^tlVyyy^ZT r 3th7>^Tr 4£;fl-L 
T #H©81 2 ^ffl^M C H 2 ®-*ffl§fi fc n 
TV>5. IiDJ;5l:. SIlftftfflSfiCHl ltJIlft 
SiWICH 1 2 S h7>yX^T r 3, Tr4CD*S 
^•UTit«m2^ffl$SCH2IC«i^-r2)t, S&1& 

iMicHi i tmi&&m®&cH 1 2©m*?«sfi 

2«J$ffl®fiCH2C#fiE;*n5;i£fcfc£. Lfctfto 
9.T r 1~T r 4*tp^ffc^->t^e,3iV> < t3t^'f 5 

[0 114] ±f3m2«j$ffi^ftCH2i:iS^*CP 
©-#©*&«:> ^-n?tih7>yX^Tr6ih7> 
•✓X^T r 7 £tf-LT8ift«jg*gl 4 1 Cifttt3nTt> 

CHI 1, ^lfiffltiCHl 2i5<i;tfSg2GM#ffl^ 

&cH2<omjj<DWM%&i&n$mi 4 l^-r-s^t 

tr«k0, CftS©*ipmE£GNDl^Jl'iLTV>5. 

[0 115] ±te^2«j$ffl^fiCH2CD-^©mffi 40 
ft, h7>vX^Tr 5©y-h^lC«)B?StX, £© 
H5>v7.^Tr 5©V-X«^iS3g$«CP©— ^ 

H W >4|?-«*ffttEEttS* 1 4 2 trSi^S n, Sfc, 

i^acpoffi*o*a«ffi*in^E>mMsii 4 3tc 

[0116] ±fB*^{r^D, mm\t. nmmi^m 
tiftt), 5*-^«wjsi«sy9ffl**cHi 1 \zm&2 50 



7>vX^Tr3^>t&0, Sf§2#8ffl£»CH2 

KttfflWftEsns. *&. iE«Bi3ettt^bi««7 
5*-*«**«iBi«»ffl*«cHi 2\z&mzn, jfc 

tc, IEffi£2£Sc«-Jtb2#7*-r-r:/Kfc5£» 
>i?Xi'Tr4^>tft!3> Sg 2 &Jt/fl^fi C H 2 t£ 
mW^SES ft£. U7V y c 1 tt, 

7>i^X^T r 7**>ICl/T, m2«Hfffl^SCH2 
tI**SCP0f-f — 5^&fr -oT*5< .J: 5 fcft 
■aTl»5. f*£, *#S»ffiSnfcH2««fffl§»C 

1 4 2^e > H^§»CPtcmtSS:ftif&bT3te«S:ff'5. 
-5-bT. *©H5g££CPffl®E#m2#fSffls&fiCH 
2©€JEE<fc«3%>l-7>v*:$'Tr 5 ©BHt«BEfctt<£V> 

*s&&«£T;&t3n. &M* v-i?mmz£r>tf,'j> 
-r -sm^tts ^tir^t), dcDBig^acp©«jE& 

T r 3Sfelih7>/^Tr 4 ST:?^ ^tT-S H 

@sn. mn\z, *<omn otw) tcsEoTmaE^h^ 

JI©«fc3fcS'U:J>a&K*. *ig0!l6T*LfcSltS!SS 

[0 117] £2©ft!Kffl£fctt&3©&)l!0l 

a«*c l©fflWftfc*«fcBI*rt"*. 21© 01 

2 ©JB 1 ^tiSWEVs tig 2 ^WtBEVi li&BViqi9lC 

BlllD-r-5©*<aSL<, LfcA'ot. ^2^ffi«BEV L 

©Biini&cSaMl^troSTKSEv.. £TOnrt"5*-e©l8 

[0 1 18] #^J£08Tte, H2 8©«t5&lElK 

[0 119] 

-aa**ttic*»t*3tta3i**i*aiB*^i©wip 

*a^tUT©JBttl**^T?45-3T , b3t*ttfc» 

[0 12 0] *fc, ^©Sii^*fettS»^S:#5ffi 
^«JESrl&*CBJllPTSirfc, 4>?i< tt>M^©)EE<i;0 
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[0 12 1] set, *3t*»t»*3ttJa6»©Hn?W» 
[0 1 2 2] JKii^tC-JfflC^'Ja 

[0 12 3] ±Bfcav«Ji«TaniftWB-r*c:tt: 

^^art^^fc*. /jNfiJlSttJllttCCDSII^ftSSClt 
[0 124] C<D£v\Z* ftjgft#tt«#U *0 + BJ 

[0 2] Bl©*B*fS«K45tt** &#dXAn> 
A / 2 a>B«ft*S-r*WfEflIE CBt- H©BMBrtt 

[04] ?KS^^«^fc<h^co^Ht±CDdx An$r 
[0 5] HKOttftrnTftHefiWiTfrBrtlECB^ 

[0 6] BiomM=f-mm\z&vt&mi3%Mxi*t. 

U* — f-fy3> (dXAn) 0>W«S*t" 9vV^th 
[0 7] Ui'-x-f ->a> (dxAn) fcJHff36G>tt* 
[08] HlOtSM^Bfc^^WBl^ECB^E 
[0 9] 4:9SQ<0fB2C!>mKMe^«kA^S1IOM 50 



»||ip7-l 7 5 0 3 4 

30 

J&0T&&, 

[010] atta^«EEVon©*ft«»-b;HcHliinbT 

[011] a^2 0&ltffl£:i3l*«& 1 ^tftSBEVH 
i**«ffiVon<Z>RHC, »3<D**|f!IK45»S»2 : y« 
«BEVL^ffftbat^»-&OB»«BE»»*±tf***B 

i*S«BEVon0>|Bfc, ft 3 O^ffllCfettSfB 2 ^ffl 

[012] *%w<Dm3<Dmmm\z&ttz>mW)m&$LM 
[0i 3] *«?8©»4<DiaB«*«-r«fta«smic 

[014] *58IB<3!>»4©*lB«*S-r«fta**««> 

fRa^JI^KMBjafflT!**. 

[01 5] HI 4©*«ffl*a-tJl/Sffltifc*'&OH3Jn 

[016] att**MC!)»3a)S6)S«"T?*^ *{R«* 

a-fe^ e jb v> a v»*-&a)3t*«*»tt*cfc k»«be» 

7£0* b«*5gejcom4co**S09Tafe^«mffi!lS£a'fe;V 

[017] *as3B©»5o*jB«fc*»*»aa*ss« 
coTFTsajgxe^^-r^a—? 1 ^— b-c&s. 
[018] *asM©*5©*jis«ifc*»s*a**3g« 

O6KM0Tab^»o 

[019] **§BflD*5CD*lS«lC45»»TFT*S* 

[02 0] *55?B©SB5 0*lB«lfc*WSTFTSffl^ 

fcAM-L C D<DlPg1ltf£0T$>£o 
[02 1] B2 0©AM-LCDfc:fettSB»«£EJft» 

[02 2] 0 1 7(D7£5^ :/*^T*STFT©J(ji 
XSTffJ«atlfc*a't^ft**M©K»*SE*fflt^T 

[0 2 3] 0 2 2 aC*»*9ll^««EVH, 

[024] *as9B©*6©*jswiCct**5—*aa* 

A-A' WBHT**. 
[0 2 5] 0 2 4 <D»ffiBr*«*O08S*««:*"r*«fi 

[0 2 6] a»0 2 4CD@gSffl^ : £Wbfc>'Un>a« 

& » ® Sffi ic ffl ^ fc^is^T k ± o t# a ntcntt 
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[02 7] ttB£^BO££IQm«ICNr«:?'f A?- 
[02 8] *9SncDSB6CDftlB0IK:«^«JWffia*<Htt 
[0 2 9] {EA(D3CASWaffiAX^*(3D^)K« 

2 1 ffism^sg 

2 2, 2 3 SffigB 

2 4 S3tHgB 

2 5, 5 5, 6 7, 8 5 

2 6 URittEftMK 

2 8,4 5 »fi-fe;V 

41, 6 1, 8 1, 107 ^7X1S 

4 4, 6 4, 8 4, 1 0 9 iKHJf 



32 



10 



46 

4 7 

5 1 
5 2 

7 1 

8 0 
8 6 

8 8, 

9 1 
9 2 

9 3 

10 1 
112 
1 1 3 
12 5 
12 6 
12 9 

Ql 
Q2 



TFT 

i i i nj^ms 



ran 



[02] 



27 

i 



21 

i 









■ 










5 10 

warns [v] 



[04] 



[0 8] 



(18) 



7 5 0 3 4 



[03] 



[0 5] 



(o) (b) (c) 22 

r 



2 A 









N 



Lo 



28 



Lo 





mi 7] 



[07] 



3 



K 



2 Arukf 



And>-4 




I 



51 



S2 



S3 



S4 
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